Résumé. 2014 Nous calculons la section totale d'échange de charge dans la collision Li2+(1s) + H(1s) en utilisant un développement moléculaire à huit termes incluant le facteur de translation commun à deux électrons. Aux basses vitesses (03BD 0,5 u.a.) la contribution la plus importante à la section totale est due à des transitions aux voisinages du pseudo-croisement 1303A3 -2 303A3(R 9 u.a.). Pour 03BD plus grand que 0,5 u.a. un mécanisme à trois états 1 303A3-3 3 03A3 -1 3 03A0 devient dominant. L'accord avec les résultats expérimentaux est bon à basses vitesses (0,5 03BD 0,8 u.a.).
Introduction.
Collisions of multiply charged lithium ions with hydrogen atoms have recently received a great deal of attention because of the envisaged use of lithium blankets in fusion reactors, and of fast neutral Li beams to heat the fusion plasma. However, except for reference [2] all theoretical data refer to completely stripped Li3 + ions. In the present work, we treat the charge exchange reactions :
.... in the impact energy range 0.5-25 keV amu-', and we compare the results to the experimental data [3, 4] for the total charge exchange process : (*) Equipe de Recherche CNRS No 260.
To calculate the cross sections for reactions (1) , we use an impact parameter formalism, and expand the wave function that represents the electronic state of the colliding system in terms of either the OEDM or CI bases constructed in the calculations reported in the preceding paper [1 ] (hereafter referred to as I). To eliminate residual dynamical couplings at infinite internuclear separation (see I) and to obtain results which are independent of the origin of the electronic coordinate chosen in the impact parameter equation, we have introduced in the formalism the common translation factor (CTF) [5] of Errea et alp [6] . We shall first explain the characteristics of this two-electron CTF, and its effect on the coupling matrix elements presented in I.
In the following, we shall use the same symbols as in I, and atomic units unless otherwise specified.
2. Characteristics of the common translation factor.
The common translation factor (CTF) [5] (3) one could equivalently use the basis functions t/J j defined in I in terms of OEDM orbitals. In the latter case the equations below should be modified as discussed in [14] . The main advantages of (3) is that the introduction of the CTF does not destroy the convergence properties of the usual molecular expansion, and that it does not substantially increase the computational effort. In this work, we have used the CTF of references [6] [7] [8] where,the coupling matrix elements are given by :
The real part of the matrix element (8) is proportional to v2, and should not [6, 7 ] be neglected. The imaginary part of (8) [8] and of Kimura et al. [9] . However, in the latter case, the V-n expansion of the couplings is truncated after the first term. This is equivalent to neglecting the origin dependent part of the dynamical couplings (for a discussion of this procedure see [10] ). 3 . Results and discussion.
In the absence of effective spin-orbit forces, the processes for the singlet and triplet subsystems, corresponding to the 2 1 I and 3 3 I entrance channels, respectively, can be studied independently. The system of coupled differential equations (7) is then solved separately for the singlet and triplet states and the charge exchange probabilities are given by (see Fig. 1 
of I) :
When transitions to all other molecular channels can be neglected, the total charge exchange probability is given by :
and because of these statistical weights, the processes occurring for the triplet subsystem will dominate the outcome of (1 figure 4 the values of our calculated total charge exchange cross section, together with the experimental results of Seim et al. [3] and Shah et al. [4] ; we include the reported uncertainties of these experimental data. We also present in figure 4 the results of using the OEDM and CI molecular bases, without translation factors; these two basis sets yield practically identical results, and we have performed calculations using two choices for the origin of electronic coordinates : the centre of nuclear charge and the position of the proton.
Since the coupling matrix elements (8) are unsensitive to changes in the parameters of the CTF, it is not surprising that the cross sections calculated with the CI + CTF basis set turn out to be stable with respect to those changes; in particular they are independent of the so-called [6] privileged origin for 1 j8 3; this should be compared with the origin dependence of the results for the molecular bases without translation factors (Fig. 4) . We also present in table I, for Using the molecular basis with the CTF, we see from figure 4 , that our results for the cross section of reaction (2) fall within the estimated error of the experimental data of Seim et al. [3] , whereas they lie higher than those of Shah et al. [4] for v &#x3E; 0.8 a.u. (E &#x3E; 16 keV amu -1 ). We have explicitly checked that, for the whole range of nuclear velocities considered in the present work, the first excited 2 1,3 n states do not give an appreciable contribution to the charge exchange cross section of (2) -in contrast with the findings for the He+(ls) + H(ls)'collision process [12] , because the 1 n -2 17 energy curves are here much more separated. Then, the difference between our results and those of reference [4] in the higher energy range considered may be due. to small contributions to the charge exchange process (2) amu-'), coincides [12] with that for the charge exchange process (2) . Obviously, none of our mole- (2) .
cular bases allows for transitions to the ionization continuum.
We shall now briefly study the mechanisms involved in the processes (1) . The sharp avoided crossings between the molecular energy curves which appear for R &#x3E; 15 a.u. (see Fig. 1 ) are traversed diabatically; (13) of text hence, for R = 15 a.u., only the I II and 2 3I states are populated in the ingoing part of the nuclear trajectory. As mentioned above, we can consider separately the mechanisms corresponding to the triplet and singlet subsystems.
For the triplet subsystem, the most important mechanism occurs through the I 3 I -2 3 I modified radial coupling, especially in the neighbourhood of its peak (at R = 9 a.u.) where the corresponding energy curves have a narrow pseudo-crossing. For v 0.5 a.u., the charge exchange process takes place mainly through partial transitions in the pseudocrossing region -unlike the case for the singlet subsystem, since the pseudo-crossing for the latter subsystem occurs at R = 20 a.u. and is therefore crossed diabatically. Hence r(?S) Q(3S + 'P) &#x3E; a(IS + 'P) (see Fig. 1 
